We report a case of patient with a moderate haemophilia A and myocardial infarction. The patient underwent a successful coronary angioplasty preceded by factor VIII administration, nevertheless the double antiplatelet therapy was complicated by gastrointestinal bleeding, which occurred after the discharge. Additionally, the article discusses the treatment strategies of acute coronary syndrome in patients with haemophilia.
Introduction
Haemophilia A is a hereditary coagulation disorder with recessive X-linked mode of transmission. It is caused by decreased activity of factor VIII in plasma. Before the development of specific therapies most patients with haemophilia died during childhood or in early adulthood due to bleeding complications [1] . After the introduction of treatment with factor VIII substitutes the number of deaths caused by bleeding related to haemophilia dropped and the mean survival time of the patients increased [2] . Aging of the population of patients with haemophilia caused an increase in the frequency of age-related diseases including coronary disease [3] . Below, we describe a case of a patient with moderate haemophilia A and anterior wall myocardial infarction.
Case report
A 61-year-old male, a smoker, without a history of cardiovascular diseases, was admitted to the Cardiology Department of the Regional Hospital in the second hour of typical anginal chest pain. Medical history of the patient included haemophilia A, hepatitis C and prior gastric resection due to duodenal ulcer. The patient was diagnosed with a moderate form of haemophilia (5% of factor VIII activity and no antibodies against factor VIII). During childhood the patient suffered from frequent spontaneous intra-arterial haemorrhages which in consequence led to arthropathy. Haemorrhages decreased spontaneously after 30 years of age. The patient received only one infusion of factor VIII concentrate due to tooth extraction 1.5 years before the present hospitalization. On admission he was in moderate general condition and had stenocardia. On physical examination he had pale skin and contractures of the cubital, knee and hip joints. Blood pressure was 125/90 mmHg, heart rhythm 75 bpm. There were no signs or symptoms of heart failure. ECG showed 2 mm high ST-segment elevation in leads V 2 -V 4 . Echocardiography performed on the day of admission demonstrated apical hypokinesis with ejection fraction of 50%. Laboratory examinations on admission showed microcytic anaemia (Hgb 8.6 g/dl, Hct 31.1%, RBC 4.81 × 10 6 /μl, MCV 64.7 fl), prolonged APTT of 60.7 sec, hypercholesterolaemia (total cholesterol 209 mg/dl, LDL 147.8 mg/dl, triglycerides 80 mg/dl). Due to anaemia the patient underwent surgical consultation, but no signs of active gastrointestinal bleeding were found. The patient refused coronary angiography and therefore conservative treatment was started. He received 300 mg of aspirin followed by a maintenance dose of 75 mg/d and 600 mg of clopidogrel followed by a maintenance dose of On the 4 th and 5 th day of hospitalization the patient suffered from recurrent resting chest pains. After obtaining informed written consent the patient was prepared for invasive treatment. The patients was consulted in the Institute of Haematology and Transfusiology in Warsaw to determine the requirement for factor VIII to obtain its 80-100% activity in plasma. It was defined as 50 U/kg of body mass and therefore 3500 U of factor VIII was infused before coronary angiography performed using a transradial approach. Angiography showed 90% stenosis of the proximal left anterior descending artery (LAD) segment including the ostium of a diagonal branch with TIMI 1 flow ( fig. 1 ) and recessive right coronary artery with long stenosis of up to 90% in proximal and mid artery segments. Successful percutaneous coronary intervention (PCI) with bare metal stent implantation to the LAD was performed (fig. 2) . The patient received 5000 IU of unfractionated heparin. During the remaining hospitalization the patient was given further doses of factor VIII as suggested by the haematologist: 40 U/kg of body mass 12 hours after PCI and on days 2-4, followed by 30 U/kg of body mass on days 5-7. Due to persistent anaemia the patient underwent gastroscopy which did not disclose any site of bleeding. The patient refused colonoscopy. There were no recurrences of chest pain or any bleeding complications until the end of hospitalization. The patient was discharged home on aspirin 75 mg/d, clopidogrel 75 mg/d, metoprolol prolonged-release 50 mg/d, ramipril 2.5 mg/d, atorvastatin 40 mg/d and pantoprazole 2 × 20 mg. On telephone contact 2 months after discharge the patient reported 2 episodes of massive gastrointestinal bleeding (on days 39 and 61 after myocardial infarction). During the first hospitalization he was diagnosed with erosive gastritis, but subsequent hospitalization did not disclose any site of bleeding. After cardiological consultation aspirin was discontinued. At present the patient is on chronic therapy with clopidogrel and factor VIII and is scheduled to undergo further gastrointestinal examinations. 
Discussion
The frequency of cardiovascular incidents and mortality related to coronary artery disease is lower in patients with haemophilia in comparison to the general population [2, 3] . It was demonstrated that reduction of mortality is not related to lower prevalence of typical cardiovascular risk factors [4] . Lower mortality caused by coronary artery disease in patients with haemophilia is probably caused by lower activity of factor VIII [5] . Furthermore, it seems that infusion of factor VIII substitutes may cancel the protective effect of haemophilia on onset of coronary disease. Most cases of acute coronary syndromes (ACS) described in the literature occurred after substitution of factor VIII [6] [7] [8] . Low activity of factor VIII probably protects against thrombus formation in coronary arteries, but it does not protect against the development of atherosclerotic plaques [9] .
At present there are no uniform guidelines on the treatment of patients with ACS and haemophilia. Management is based on the general guidelines of the European Society of Cardiology (ESC) on ACS and on a few cases of treatment of such patients described in the literature [10] . The preferred mode of treatment in ACS is to perform PCI [10] , which in patients with haemophilia is related to higher risk of bleeding complications. To reduce the risk of local bleeding it is recommended to use transradial access [11] , although there have been cases of uncomplicated PCI procedures performed using a transfemoral approach [12, 13] . PCI in patients with haemophilia should be performed under factor VIII concentrate protection. There are no uniform guidelines for percutaneous procedures and therefore it is accepted that the activity of factor VIII during the procedure should be similar to that recommended for surgical procedures, i.e. 80-100% [11, 14, 15] . Increase of bleeding risk is also related to the obligatory administration of antithrombotic drugs during PCI. In that case we used unfractionated heparin. Bivalirudin, a direct thrombin inhibitor, is an alternative drug, especially in patients with increased risk of bleeding complications [10, 15, 16] . It does not require APTT monitoring and causes fewer bleeding complications [17] . There are no described bleeding complications during PCI in patients with haemophilia performed on heparin or bivalirudin in the literature. A major concern in patients with myocardial infarction and haemophilia is related to the need for dual antiplatelet therapy (aspirin and clopidogrel). Among similar cases (treated with PCI) described in the literature, there were patients who did not receive antiplatelet drugs [18] , some who received aspirin or clopidogrel [7, 8] , but most of them received typical dual antiplatelet therapy [6, 12, 13, 15, 16] . Some patients on dual antiplatelet therapy experienced non-lifethreatening bleeding complications (bleeding from the gums, ecchymoses, purpura, joint haemorrhages), which required discontinuation of one of the drugs [6, 12, 16] . The described patient suffered from massive gastrointestinal bleeding which required discontinuation of aspirin, but not clopidogrel. This case illustrates major difficulties in management of patients with ACS and haemophilia A caused by the delicate balance between antithrombotic and antiplatelet treatment and prevention of bleeding complications in the course of congenital coagulation disorders.
